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ABSTRACT

Keywords

Objective. To document the prevalence of patients on hemodialysis in southwestern
Guatemala who have chronic kidney disease (CKD) of non-traditional causes (CKDnt).
Methods. This cross-sectional descriptive study interviewed patients on hemodialysis at the
Instituto Guatemalteco de Seguridad Social on their health and occupational history. Laboratory
serum, urine and vital sign data at the initiation of hemodialysis were obtained from chart
reviews. Patients were classified according to whether they had hypertension or obesity or nei-
ther. The proportion of patients with and without these traditional CKD risk factors was
recorded and the association between demographic and occupational factors and a lack of tradi-
tional CKD risk factors analyzed using multivariate logistic regression.

Results. Of 242 total patients (including 171 non-diabetics) enrolled in hemodialysis in
southwestern Guatemala, 45 (18.6% of total patients and 26.3% of non-diabetics) lacked tra-
ditional CKD risk factors. While agricultural work history was common, only travel time
greater than 30 minutes and age less than 50 years old were significantly associated with CKD
in the absence of traditional risk factors. Individuals without such risk factors lived throughout
southwestern Guatemala’s five departments.

Conclusions. The prevalence of CKDnT appears to be much lower in this sample of patients
receiving hemodialysis in Southwestern Guatemala than in hospitalized patients in EI Salvador.
It has yet to be determined whether the prevalence is higher in the general population and in
patients on peritoneal dialysis.

Central America; renal insufficiency, chronic; dialysis; Guatemala.

Chronic kidney disease (CKD) of non-
traditional causes (CKDnT) has been
described in a variety of geographic
contexts (1). Two regions where it is
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well-documented are the Pacific coast of
Central America (hence the term Meso-
American Nephropathy, MeN) (1, 2)
and the North Central Province of Sri
Lanka (1). While little is known about the
natural history of this pathology, affected
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individuals tend to have minimal pro-
teinuria until late in the course of dis-
ease (3). Renal biopsies demonstrate
tubulointerstitial and glomerular injury
patterns (4—6) while serum studies in
presumed, early-stage CKDnT show hy-
pokalemia and hyperuricemia (4). The
etiology of the epidemic of CKDnT is
unknown (1).

In Central America, CKD patients are
often young men without traditional risk
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factors (notably, poorly-controlled diabe-
tes, hypertension, and obesity) who live in
low-altitude, high-temperature regions
and work in labor-intensive jobs (agricul-
ture, and particularly sugar cane harvest-
ing) (7—14). Guatemala’s Pacific coast
climate and agricultural (i.e. sugar cane),
genetic and socio-economic profiles are
similar to neighboring El Salvador and
Nicaragua (15). In retrospective data de-
scribing Guatemalan public health sector
patients, dialysis enrollment rates were
highest in southwestern Guatemala (16),
one of the country’s major agricultural re-
gions. Dialysis enrollees were significantly
more likely to be male than female in this
region (16). Based on the contextual simi-
larities with the broader region and on the
high prevalence of young men among
those undergoing dialysis treatment, it
was reasonable to hypothesize that CKDnT
also affected patients in southwestern
Guatemala.

Guatemala’s largest provider of
hemodialysis (HD) is the Instituto
Guatemalteco de Seguridad Social
(IGSS). IGSS maintains three HD units in
southwestern Guatemala (in Escuintla,
Retalhuleu, and Mazatenango), and vari-
ous others that provide dialysis to pa-
tients from the southwest (in
Quetzaltenango and multiple sites in
Guatemala City). These patients have
progressed to end state renal disease
(ESRD), regardless of etiology. This study
sought to document the proportion of
patients living in southwestern Guate-
mala and receiving HD through IGSS
who had either, both or neither of the tra-
ditional CKD risk factors of hypertension
and obesity. It focused on the southwest
as it is where most CKD patients have
been identified in Guatemala and is geo-
graphically contiguous to the docu-
mented CKDnT epidemic in El Salvador
and Nicaragua.

MATERIALS AND METHODS

This cross-sectional descriptive study
was designed to determine the preva-
lence of CKDnT and selected risk factors
for MeN in southwestern Guatemala.

Study Population

Patients included in the study were
receiving HD for ESRD through IGSS in
March 2014, were > 18 years old, and
were living in southwestern Guatemala
(Retalhuleu, Suchitepéquez, Escuintla,
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San Marcos and Santa Rosa depart-
ments). Those with a history of diabetes
were excluded since it was assumed their
ESRD was secondary to diabetic neph-
ropathy (17). IGSS provides both HD and
peritoneal dialysis for patients suffering
from ESRD but patients enrolled in peri-
toneal dialysis were excluded due to lo-
gistical limitations. No patients receiving
dialysis through the public or private
healthcare systems were included in this
study.

Data Collection

Trained interviewers administered a
standardized questionnaire designed by
Torres et al. and previously implemented
in Nicaragua (7). The questionnaire was
reviewed and adapted for use among HD
patients and for some Spanish terms that
differed in Guatemala. In addition to de-
mographics, it included questions on tra-
ditional CKD risk factors and proposed
CKDnT risk factors. The latter included
use of antibiotics (aminoglycosides, nota-
bly gentamicin), pain medicines (non-
steroidal anti-inflammatory drugs,
NSAIDs), previous diagnosis with lepto-
spirosis or use of doxycycline (the treat-
ment of choice for leptospirosis in rural
parts of low- and middle-income coun-
tries) (18), herbal remedies, employment
history (including in the construction and
mining industries), pesticide exposure,
heat stress, frequent urinary tract infec-
tions, and quantity of ongoing urine pro-
duction. It also included questions about
other non-communicable disease (NCD)
risk factors, renal disease history, family
NCD and renal disease history and socio-
economic status (SES). SES was assessed
using a previously validated set of ques-
tions developed by the United States
Agency for International Development
(USAID) (19). Patients were approached
during their HD session.

After each patient (or next-of-kin) pro-
vided informed consent, he or she was
interviewed by one of the authors (TL,
EC, EH), all of whom were trained in
performing the interviews. The lead au-
thor (TL) performed all data entry. Inter-
views were performed at eight HD units
in five cities. Three units were located in
southwest Guatemala (Escuintla,
Retalhuleu, Mazatenango), one in the
northwest (Quetzaltenango), and four in
Guatemala City. Interviews were con-
ducted at the northwestern and capital-
city units because many newly enrolled
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HD patients in southwestern Guatemala
face long waiting lists, and are accord-
ingly obliged to travel to these units to
receive treatment.

Chart Review

After completing the interviews, IGSS’s
Electronic Medical Record (EMR) was re-
viewed to collect data on blood pressure,
weight, height, serum laboratory values
(diagnostic of and secondary to CKD/
ESRD), and urinalysis. The results closest
in time to when each individual initiated
HD were analyzed (ideally prior to
first HD). Glomerular Filtration Rate
(eGFR, using the EPI-CKD equation) (20)
and body mass index (BMI, kilograms
(kg)/height in meters squared (m?)) were
calculated for each patient.

Case Definition

Patients were classified as “ever
hypertensive” if they met any of the
following conditions: 1) previous diag-
nosis of hypertension (self-report); 2) use
of anti-hypertensive medications prior to
initiation of HD (self-report); or 3) multi-
ple elevated blood pressure readings
prior to receiving HD (chart review). Ele-
vated blood pressure readings after initi-
ation of HD were deemed non-diagnostic
due to their association with variables
like inter-dialytic weight gain and com-
pliance with dialysis (21). Patients were
classified as “ever overweight/obese” if
they met any of the following conditions:
1) self-reported previous overweight or
obese status; or 2) previously-documented
BMI > 25 kg / m? (chart review). If a pa-
tient had ever been hypertensive or
obese, he or she was classified as having
traditional CKD risk factors. Those pa-
tients with no history of either risk factor
were classified as having CKDnT. Addi-
tional known risk factors for developing
CKD or ESRD could not be accurately
screened for at population level in this
patient sample and thus were not used
for classification.

Statistical Analysis

Mean and standard deviation or me-
dian and interquartile range were used
to describe continuous variables; fre-
quencies and percentages were used for
categorical variables. All reported cate-
gorical variables are dichotomous unless
otherwise noted.
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Binary logistic regression was used to
determine odds ratios (OR) for likelihood
of having CKDnT. Separate analyses were
performed for all patients and for male
patients alone (CKDnT has been found to
be more common among males) (1). Mul-
tiple modeling analyses were performed;
the results presented here represent the
model judged by the authors to be most
accurate. For each variable, an initial uni-
variate analysis was performed using
either chi-square or Fisher’s exact testing.
Variables were selected for inclusion in
the final regression models if they were
significantly related to presence or
absence of traditional CKD risk factors in
univariate testing or if strong evidence
linked them to CKDnT in other regions of
Central America (as defined prior to data
collection or analysis). Some variables
met both criteria. Logistic regression
models intentionally included multiple
social factors as CKDnT has been linked
to such factors in prior work (3, 22). Mod-
els were designed to be as parsimonious
as possible to increase precision.

Missing data was less than 3% for
each group as 167/171 (97.7%) study pa-
tients and 139/142 (97.9%) male patients
possessed sufficient data to be included
in binary logistic regression models.
A two-sided p-value of < 0.05 was
considered statistically significant. 95%
confidence intervals (CI) are included
with all OR.

FIGURE 1.
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Ethical Considerations

This study was approved by both the
Institutional Review Board of Washington
University in St. Louis (#201401116) and
the Bioethics Committee of IGSS (no num-
ber assigned). All aspects of the study
were performed in accordance with
the ethical standards of the Helsinki
Declaration. All study patients (or next-
of-kin) provided written, informed con-
sent to participate in the study. Each
patient received a randomly assigned
identification number after giving con-
sent. Only this number was included
in the final database. The original data-
base linking the patient’s name and
study number was kept on a password-
protected computer. Paper questionnaires
were kept in a closed cabinet in JB’s
office.

RESULTS

A total of 242 individuals living in
southwestern Guatemala received HD at
IGSS facilities in March 2014. Of this
group, 197 (81.4%) reported that they met
the study’s inclusion criteria. Of the latter,
195 (99.0%) agreed to be interviewed;
both individuals who refused cited a lack
of desire to participate. Chart review indi-
cated that only 178 interviewed patients
(91.3%) truly met the inclusion criteria;
the remaining 17 either received HD

Prevalence of study participants with and without traditional risk factors

for chronic kidney disease (CKD). Guatemala, 2014.
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through the private health sector (i.e. they
were not IGSS patients despite receiving
dialysis at IGSS facilities) or had a previ-
ous history of diabetes or both. Addition-
ally, seven patients who met the inclusion
criteria had to be excluded as it was not
possible to determine whether they had
traditional CKD risk factors, leaving a fi-
nal sample of 171 patients (70.7% of the
total). Of these, most (126, 73.6%) had tra-
ditional CKD risk factors. The remaining
45 (26.3%) were classified as having
CKDnT. Patients with CKDnT were found
at all HD units where interviews were
performed and lived throughout south-
western Guatemala (Figure 1), with the
highest proportions in Retalhuleu and
Santa Rosa. The proportion of individuals
with traditional CKD risk factors did not
vary significantly across surveyed sites,
either for all patients (p = 0.38) or for
males only (p = 0.69).

Patients with and without traditional
CKD risk factors were not significantly
different with respect to sociodemo-
graphic characteristics (except for years
of schooling), past medical history, or
other chronic disease risk factors. The
percentage of patients with primary
school or less was significantly higher
among those without traditional CKD
risk factors than those with (86.7% ver-
sus 66.7%, p = 0.01). Most patients, with
or without traditional CKD risk factors,
were diagnosed before 50 years of age
(median age: 39 years old; interquartile
range: 27 to 52 years old). The percentage
of patients with a relative that had
worked in agriculture was significantly
higher among those without traditional
CKD risk factors than those with (73.3%
versus 52.4%, p = 0.02), while the per-
centage of patients with a relative diag-
nosed with hypertension was much
lower (17.8% versus 32.0%, p = 0.07)
(Table 1). Analyses encompassing only
male patients yielded similar results.
Although not statistically significant, the
proportion of patients under 50 years of
age was higher in those without tradi-
tional CKD risk factors compared to
those with such factors (68.3% versus
52.5%, p = 0.08). Likewise, limited
schooling (90.2% versus 70.3%, p = 0.01),
travel time greater than 30 minutes to
HD (95.0% versus 73.7%, p = 0.004), and
family history of agricultural work
(75.6% versus 57.4%, p = 0.04) were sig-
nificantly more common among those
without compared to those with tradi-
tional CKD risk factors.
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Most patients traveled more than
30 minutes to receive HD (Table 1,
Figure 2). Nearly all (42/44, 95.5%) pa-
tients without traditional CKD risk
factors had to travel more than 30 min-
utes compared with 74.2% (92/124) of
those with traditional CKD risk factors
(p <0.01).

Proposed CKD risk factors were also
assessed. Patients without traditional

risk factors were significantly more
likely to have a history of agricultural
employment than those with traditional
risk factors (77.8% versus 59.5%,
p = 0.03). Likewise, those without tradi-
tional risk factors were more likely to
have been working for more than 20
years in agriculture (62.9% versus
38.7%, p = 0.02). Similar trends were ob-
served among male patients alone,

TABLE 1. Characteristics of non-diabetic patients from southwestern Guatemala
receiving hemodialysis through IGSS and included in the study sample. Guatemala, 2014

Traditional CKD? Risk Factors

Variable® With (n, %) Without (n, %) P

Personal characteristics

Sex 0.09
Men 101 (80.2%) 41 (91.1%)
Women 25 (19.8%) 4 (8.9%)

Age (years) 0.10
<50 72 (57.1%) 32 (71.1%)
>50 54 (42.9%) 13 (28.9%)

Socioeconomic status® 0.53
<4 25 (20.0%) 11 (24.4%)
>5 100 (80.0%) 34 (75.6%)

Schooling 0.01
Primary or less 84 (66.7%) 39 (86.7%)
Secondary or more 42 (33.3%) 6 (13.3%)

Medical / renal history

Frequent use of NSAIDs® 0.47
> 2 times / week 35 (27.8%) 10 (22.2%)
< 2 times / week 91 (72.2%) 35 (77.8%)

Low birth weight 0.81
Yes 15 (12.2%) 6 (13.6%)
No 108 (87.8%) 38 (86.4%)

Ever consumed alcohol 0.67
Yes 91 (72.2%) 34 (75.6%)
No 35 (27.8%) 11 (24.4%)

Ever tried smoking 0.45
Yes 64 (51.2%) 26 (57.8%)
No 61 (48.8%) 19 (42.2%)

Age at diagnosis (years) 0.60
<50 93 (73.8%) 35 (77.8%)
>50 33 (26.2%) 10 (22.2%)

Travel time to dialysis (minutes) <0.01
>30 92 (74.2%) 42 (95.5%)
<30 32 (25.8%) 2 (4.5%)

Family history

Renal issues 0.94
Yes 19 (15.1%) 7 (15.6%)
No 107 (84.9%) 38 (84.4%)

Hypertension 0.07
Yes 40 (32.0%) 8 (17.8%)
No 85 (68.0%) 37 (82.2%)

Diabetes 0.41
Yes 36 (28.6%) 10 (22.2%)
No 90 (71.4%) 35 (77.8%)

Agriculture 0.02
Yes 66 (52.4%) 33 (73.3%)
No 60 (47.6%) 12 (26.7%)

Source: Prepared by the authors from study results.
2 CKD: Chronic kidney disease.

® Total sample size (n) = 171, but samples for individual variables may be smaller due to missing data.
¢ Socioeconomic status assessed using USAID questionnaire (19).

4 NSAIDs: Non-steroidal anti-inflammatory drugs.
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where those without traditional risk fac-
tors were more likely than those with
such factors to have a history of agricul-
tural employment (85.4% versus 69.3%,
p = 0.05) and a long duration of agricul-
tural employment (62.9% versus 41.4%,
p = 0.04). Fifty-two men (37%) reported
having worked in the sugar cane indus-
try, with no significant differences
between those with and without tradi-
tional risk factors (Table 2). Pesticide
use was high among all patients and for
men only, but was not significantly as-
sociated with a lack of traditional risk
factors in either group. For other pro-
posed CKDnT risk factors like NSAID,
antibiotic or herbal medicine use, lepto-
spirosis, previous work in the construc-
tion or mining industries, frequent
urinary tract infections and quantity of
ongoing urine production, no signifi-
cant differences were observed between
those without and with traditional CKD
risk factors, both for all patients and for
men only.

In multivariate, binary logistic regres-
sion analyses, only age and travel time
to dialysis unit retained significant asso-
ciations with a lack of traditional CKD
risk factors (Table 3). Compared to those
50 years of age or older, younger pa-
tients had significantly higher odds of
absence of traditional CKD risk factors
(OR 2.65,95% CI 1.14 - 6.13). Those who
traveled more than 30 minutes to a dial-
ysis unit also had higher odds of ab-
sence of traditional CKD risk factors
(5.41, 1.15 - 25.39). Gender, years of
schooling, agricultural work, and fam-
ily history of hypertension or agricul-
tural work were not significantly
associated with absence of traditional
CKD risk factors. Similar trends were
seen among only male patients.

With respect to laboratory-diagnosed
abnormalities at HD initiation, only
hyperphosphatemia (phosphate > 5.5
mg/dL) was significantly higher among
patients with traditional CKD risk fac-
tors (52.4%) compared to those without
(33%, p = 0.03). When only men were an-
alyzed, the difference in hyperphos-
phatemia remained but was no longer
statistically significant (52.5% versus
36.6%, p = 0.09). Likewise, there were no
significant differences in urinary pres-
ence of leucocytes (p = 0.29) or pro-
teinuria (p = 0.29) among those with and
without traditional risk factors; this was
also true in only male patients (p = 0.62
and p = 0.14, respectively).
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FIGURE2. Locations of hemodialysis units and patient homes. Guatemala, 2014.

Hemodialysis Unit (Cities)
® Retalhuleu (Reu)

® Mazatenango (Maz)

© Quetzaltenango (Xela)

e Escuintla (Esc)

o Guatemala City (GC)

Source: Prepared by the authors from study results.

TABLE 2. Agricultural work history among non-diabetic hemodialysis patients with
and without traditional risk factors for chronic kidney disease. Guatemala, 2014

Traditional CKD? Risk Factors

All Patients®

Men Only®

With (n, %)

Without (n, %) p

With (n, %) Without (n, %)  p

Agricultural work
Ever 75 (59.5%)
Never 51 (40.5%)

Years worked?

35 (77.8%)
10 (22.2%)

0.03 0.05
70 (69.3%) 35 (85.4%)
31 (30.7%) 6 (14.6%)

0.02 0.04

>20 29 (38.7%) 22 (62.9%) 29 (41.4%) 22 (62.9%)
<20 46 (61.3%) 13 (37.1%) 41 (58.6%) 13 (37.1%)
Age at start (years)¢ 0.12 0.11
<15 52 (69.3%) 19 (54.3%) 49 (70.0%) 19 (54.3%)
>15 23 (30.7%) 16 (45.7%) 21 (30.0%) 16 (45.7%)
Sugar cane 0.33 0.63
Yes 36 (28.6%) 16 (36.4%) 36 (35.6%) 16 (40.0%)
No 90 (71.4%) 28 (63.6%) 65 (64.4%) 24 (60.0%)
Pesticide use® 0.37 0.83
Yes 58 (78.4%) 30 (85.7%) 58 (84.1%) 30 (85.7%)
No 16 (21.6%) 5 (14.3%) 11 (15.9%) 5 (14.3%)

Source: Prepared by the authors from study results.
@ CKD: Chronic Kidney Disease.

> Total sample size (n) = 171, but samples for individual variables may be smaller due to missing data.

¢ Total “Men Only” sample size (n) = 142, but samples for individual variables may be smaller due to missing data.

¢ Sample includes those who reported ever working in agriculture; i.e., for all patients (n) = 110, while for “men only”
(n) = 105. Samples for individual variables may be smaller due to missing data.

DISCUSSION

This study found that nearly 1 in 5
patients enrolled in HD through IGSS
living in southwestern Guatemala
lacked traditional CKD risk factors and
therefore possibly suffered from
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CKDnT. Importantly, some uncommon
etiologies of CKD and ESRD are not
easily diagnosed in Guatemala at this
time; thus, it cannot be categorically as-
serted that all those without traditional
risk factors for CKD have CKDnT,
though many likely do. Moreover, in

this sample, patients without tradi-
tional CKD risk factors could not be
readily distinguished from patients
with traditional CKD risk factors on
the basis of laboratory abnormalities at
HD initiation.

The southwestern cities of Mazatenango
(population 100 138), Retalhuleu (popu-
lation 89 832), and Escuintla (population
158 456), where IGSS maintains HD
units, are small compared to Guatemala
City (population 993 815) (23). A travel
time of greater than 30 minutes is likely
the result of a patient traveling from a
rural area or of recent initiation on HD,
which occasionally requires a lengthy
journey to a larger city (Quetzaltenango
or Guatemala City) until an HD ma-
chine becomes available at a local unit.
It is also possible that a combination of
both is yielding this longer travel time.
The percentage of patients traveling
more than 30 minutes to HD was signifi-
cantly higher among those without tra-
ditional CKD risk factors and was a
significant predictor of the lack of such
factors in multivariate analyses. This is
consistent with data from Nicaragua
(7-9, 24), El Salvador (11, 12, 25), and
Costa Rica (26, 27) describing CKDnT
as a disease largely confined to rural
areas.

Patients without traditional CKD risk
factors were younger compared to those
with traditional CKD risk factors. Even
though age (less than 50 years old) re-
mained significant in multivariate anal-
yses, it is not possible to assess how
much of this difference reflects the epi-
demiology of hypertension and obesity
in Guatemala, where both are more
prevalent among the elderly (28). How-
ever, CKDnT is a recently-described
phenomenon, with the earliest refer-
ences dating to the early 2000s (14).
Whether CKDnT is a new disease, an
old disease which is only now coming to
the attention of the medical system, or a
new and different manifestation of an
older disease that now presents clini-
cally in younger patients—perhaps due
to new occupational hazards (13), in-
creased temperatures due to global
warming (29), or other unidentified risk
factor(s)—remains unknown. It is also
possible that CKDnT may lead to renal
failure and premature death prior to
50 years of age, such that these older in-
dividuals would not be represented in
this cross-sectional sample. While no re-
gional data is available concerning age

Rev Panam Salud Publica 39(4), 2016
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TABLE 3. Factors associated with a lack of traditional chronic kidney disease risk factors in binary logistic regression among
non-diabetic patients receiving hemodialysis through IGSS. Guatemala, 2014

All Patients? Men Only®
95 % Cl° 95 % Cl
Variable P OR¢ Lower Limit  Upper Limit OR Lower Limit ~ Upper Limit
Sex
Men 0.25 2.18 0.57 8.31 n.a. n.a. n.a.
Women Ref®
Age (years)
<50 0.02 2.65 1.14 6.13 0.02 2.68 1.15 6.25
>50 Ref Ref
Schooling
Primary or less 0.18 2.16 0.71 6.63 0.12 2.88 0.76 10.84
Secondary or more Ref Ref
Agricultural work
Ever 0.83 0.85 0.20 3.59 0.98 0.98 0.19 493
Never Ref Ref
Family history of hypertension
Yes 0.22 1.77 0.71 4.42 f - - -
No Ref
Family History of Agricultural Work
Yes 0.75 1.28 0.28 5.92 0.99 0.99 0.13 7.61
No Ref Ref
Travel Time to Dialysis
< 30 minutes 0.03 541 1.15 25.39 0.05 4.88 1.02 17.19
> 30 minutes Ref Ref

Source: Table 3 prepared by the authors from study results.

2 Sample size for “All Patients” analyses (n) = 167 patients for whom all necessary data was available.
b Sample size for “Men Only” analyses (n) = 139 male patients for whom all necessary data was available.

¢ Cl: Confidence interval.

4 OR: Odds Ratio.

¢ Ref: Reference variable.

 Insufficient data available to complete this analysis.

at death from renal disease, Guatemala
is among the Latin American countries
with the highest rates of CKD and renal
failure mortality in the region (30).

Hypokalemia and hyperuricemia
have been described in a limited case se-
ries of patients with presumed ear-
ly-stage CKDnT (4). Among serum or
urinary laboratory abnormalities at
HD initiation, we found only hyper-
phosphatemia to be more common in
patients with traditional CKD risk fac-
tors. While hyperphosphatemia is al-
most universal in patients with ESRD
(31), the significance of this difference in
our patient population at HD initiation
is unclear. This difference may serve as a
surrogate marker of better nutritional
status among those with traditional
CKD risk factors as protein-rich foods
tend to be high in phosphate (32). How-
ever, this hypothesis requires further
research.

Patients without traditional CKD risk
factors (who are possibly affected by
CKDnT) were found throughout the hot
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and humid southwestern departments
of Guatemala. The prevailing economic
activity in these departments is agricul-
ture (including sugar cane). This pattern
is consistent with the higher rates of di-
alysis enrollment and the higher pro-
portion of male enrollees documented
in patients receiving either HD or peri-
toneal dialysis through the public health
sector in southwestern Guatemala (16).
This region is contiguous with the
Pacific Coasts of Nicaragua (7-9, 24), El
Salvador (11, 12, 25), and Costa Rica
(26, 27) where CKDnT has been previ-
ously reported.

This study has strengths and limita-
tions. To the best of the authors’ knowl-
edge, this is the first study to include
blood and urine values from individu-
als with possible CKDnT at the time of
dialysis enrollment, including not just
markers of renal function but also val-
ues assessing systemic changes second-
ary to renal disease. The questionnaire
used here has been previously imple-
mented in Central America (7, 10), but

only in community-based prevalence
surveys, which limits their comparabil-
ity to the results here, which are only for
dialysis patients. A chart review was
also used to validate certain key por-
tions of the questionnaire including pre-
vious history of hypertension, diabetes
or obesity, minimizing individual recall
bias. However, the study only included
IGSS HD patients, limiting the potential
sample. Specifically, a patient must be
employed in the Guatemalan formal
economy for more than four consecu-
tive months in order to be eligible for
healthcare at IGSS; only 33% of
Guatemalans are covered (33). Conse-
quently, these results are not generaliz-
able to those in the public or private
healthcare systems or those enrolled in
peritoneal dialysis through IGSS. The
study is also subject to the basic limita-
tions of all cross-sectional studies. As
well, some charts lacked information on
several variables of interest, making our
total sample different for some analyses.
Finally, it was not possible to assess how
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differences in age between those with
and without traditional CKD risk fac-
tors may have affected laboratory val-
ues at HD initiation.

Conclusions

Even though the prevalence of CKD
among males in southwestern Guatemala
has been previously documented (16),
this is the first time the prevalence of
CKDnT has been estimated for this re-
gion. Despite the much lower prevalence
of a lack of traditional risk factors (com-
pared to that in hospitalized CKD pa-
tients in El Salvador), one quarter of
patients receiving HD are likely to have
CKDnT. A long-term cohort study is
needed to determine CKDnT incidence,
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RESUMEN

Prevalencia de enfermedad
renal cronica por causas
no tradicionales en pacien-
tes en hemodialisis en

el sudoeste de Guatemala

Palabras clave

Objetivo. Documentar la prevalencia de enfermedad renal crénica por causas no
tradicionales en los pacientes en hemodiélisis en el sudoeste de Guatemala.

Meétodos. En este estudio descriptivo y transversal se entrevisté a pacientes en
hemodidlisis en el Instituto Guatemalteco de Seguridad Social para obtener datos
sobre su salud y antecedentes ocupacionales. Los datos de las pruebas de laboratorio
séricas y de orina y los signos vitales al inicio de la hemodialisis se extrajeron de los
expedientes clinicos. Para clasificar a los pacientes se tomé en cuenta si eran hiperten-
sos u obesos, o ninguna de las dos cosas. Se registré la proporcién de pacientes con
estos factores de riesgo tradicionales de enfermedad renal crénica y sin ellos, y se
analizo la asociacion entre los factores demogréficos y ocupacionales y la falta de fac-
tores de riesgo tradicionales utilizando métodos de regresion logistica multifactorial.

Resultados. De un total de 242 pacientes que recibian hemodialisis en el sudoeste de
Guatemala (incluidos 171 que no eran diabéticos), 45 carecian de factores de riesgo
tradicionales de enfermedad renal crénica (18,6% del total de pacientes y 26,3% de
pacientes sin diabetes). A pesar de que los antecedentes de trabajo agricola eran comu-
nes, solo el tiempo de viaje superior a 30 minutos y la edad inferior a los 50 afios se
asociaron significativamente con enfermedad renal crénica cuando estaban ausentes
los factores de riesgo tradicionales. Las personas en las que no se detectaron estos
factores de riesgo tradicionales vivian en cinco departamentos del sudoeste de
Guatemala.

Conclusiones. La prevalencia de enfermedad renal crénica por causas no tradiciona-
les aparentemente es muy inferior en esta muestra de pacientes que reciben hemodia-
lisis en el sudoeste de Guatemala que en los pacientes hospitalizados en El Salvador.
Todavia no se ha determinado si la prevalencia es mayor en la poblaciéon general y en
los pacientes que reciben dialisis peritoneal.

América Central; insuficiencia renal cronica; didlisis; Guatemala.
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